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Abstrakt. The article addresses the issues related to the study of digital logistics and the
analysis of the degree of implementation of modern technologies in the transport and logistics
sector of Kazakhstan. The research is based on an assessment of the interconnection between
technological readiness, innovation-driven development, and logistics efficiency. Since the late
1990s, when the concepts of internet technologies and the digital economy were first widely
discussed, significant transformations have taken place, fundamentally reshaping business
processes and consumer practices. Over more than two decades, digitalization has evolved into a
crucial driver of competitiveness and efficiency in transport logistics.

Today, digitalization is no longer perceived as an innovative phenomenon but as a normative
standard of industry development. Practical examples include electronic tickets, online passenger
check-in systems, digital navigation platforms, and mobile applications for taxi services. These
technologies, which once appeared unattainable, are now integrated into everyday logistics
operations and consumer practices. At the same time, the ongoing digital transformation is
increasingly oriented towards the adoption of advanced solutions, such as unmanned vehicles,
intelligent traffic management systems, and smart transport infrastructure capable of monitoring
compliance with traffic regulations.

Digital platforms are becoming a cornerstone of the modern global economy by ensuring
transparency, accessibility, and efficiency of logistics chains. Their role is particularly significant
in enhancing the integration of Kazakhstan’s transport and logistics system into global supply
chains, thereby supporting sustainable economic development and strengthening the country’s
transit potential.

Keywords: digital logistics, digitalization, innovation, transport infrastructure, freight
transportation.

Introdoction.

In the Republic of Kazakhstan, the “Digital Kazakhstan” state program is being carried out
to accelerate economic development and improve the population’s quality of life through the
introduction of digital technologies. In the medium term, the program is designed to modernize
the national economy, while in the long run it seeks to form the foundation for a fully digital
economic model [1].

The implementation of this initiative follows two main directions:

1. Digitalization of the current economy — this includes the launch of targeted projects in key
industries, technological modernization of existing sectors, the adaptation of government bodies
to digital tools, and the expansion of digital infrastructure.
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2. Formation of the digital economy of the future — this involves long-term sustainability
measures such as investing in human capital, developing institutions that promote innovation, and
building an advanced digital ecosystem [2].

Globally, the defining trend of modern economic growth is the rising role of digital
technologies. Digitalization is progressing rapidly, and no sector remains untouched by it. In
transport logistics, recognizing current trends and applying them effectively helps businesses
enhance efficiency, optimize costs, and strengthen competitive positions in the market.

The active diffusion of digital tools shapes both economic and social progress, while also
transforming daily life. In logistics and transportation, digitalization has become a key driver of
efficiency and competitiveness. Research by the International Transport Forum (OECD) shows
that digital solutions can reduce transaction costs, improve transparency, and accelerate transport
operations [2]. Since the end of the 1990s, when the internet and the digital economy began to
expand globally, digital transformation has become a worldwide priority [3].

Examples of digitalization in transport already include e-tickets, online check-in, intelligent
navigation systems, and electronic booking platforms. Future trends point toward the mass
adoption of autonomous vehicles, smart road networks, and advanced traffic management systems
[4]. For Kazakhstan, with its significant transit potential, the introduction of digital technologies
is especially important, as it enables deeper integration into global transport and logistics chains.

The rapid development of digital technologies is reshaping the global transport and logistics
industry, creating opportunities for cost reduction, real-time monitoring, and improved efficiency
of supply chains [5]. For Kazakhstan, positioned as a strategic transit hub between Europe and
Asia, the integration of digital solutions is a key factor in enhancing competitiveness in the global
logistics market [6].

However, despite positive trends, the level of digitalization in Kazakhstan’s transport sector
remains limited. The country faces a set of systemic challenges, including insufficient
technological readiness, shortage of qualified personnel, high financial requirements for digital
transformation, and underdeveloped regulatory frameworks. These barriers prevent the full-scale
implementation of digital platforms, Internet of Things (IoT) technologies, unmanned vehicles,
and intelligent logistics systems, which are already being actively adopted in developed economies
[7].

Thus, the central problem addressed in this article is the insufficient integration of digital
technologies into Kazakhstan’s transport logistics, which constrains the country’s ability to realize
its transit potential and strengthen its role in international supply chains. The objective of this study
1s to assess the impact of digital technologies on the development of Kazakhstan’s transport and
logistics sector, to identify the main barriers to their adoption, and to evaluate the economic
potential of digital transformation.

The scientific novelty of the study lies in the development of a quantitative model for
assessing the economic efficiency of transport digitalization in Kazakhstan. The practical
significance is determined by the possibility of applying the obtained results to formulate state
policy measures and corporate digital strategies.

The digital transformation of transport and logistics systems has become one of the central
research directions in international academic discourse. A growing body of literature highlights
that the integration of advanced digital technologies—such as the Internet of Things (IoT), Radio
Frequency Identification (RFID), blockchain, cloud analytics, digital twins, and autonomous
vehicles—has fundamentally reshaped the efficiency and resilience of global supply chains
(Nguyen et al., 2022; Wang & Zhang, 2021; Deloitte, 2020) [4,6,7]. According to Waller and
Fawcett (2013), digitalization ensures the transition from fragmented and reactive logistics
systems to predictive, integrated, and data-driven models of supply chain management [8].

Empirical studies demonstrate that IoT-enabled real-time monitoring significantly reduces
operational risks and cargo losses, improves visibility, and enhances customer satisfaction (Liu,
Li & Wang, 2021) [9]. Similarly, research conducted by Kache and Seuring (2017) identifies the
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strategic role of big data analytics in optimizing transportation routes, forecasting disruptions, and
supporting sustainable logistics [10].

In the broader geopolitical context, digitalization is becoming a critical factor for the
competitiveness of Eurasian transit corridors. Ivanov (2021), analyzing the evolution of Eurasian
logistics routes, argues that digital ecosystems—comprising smart infrastructure, integrated data
platforms, and predictive traffic analytics—are essential for ensuring stable cargo flows [11].
Makhmutova (2022) further emphasizes that Kazakhstan's participation in international transport
initiatives requires the implementation of intelligent transport systems (ITS), harmonized digital
standards, and integrated multimodal digital corridors [12].

International organizations also highlight the importance of digital transformation. The
World Bank Logistics Performance Index (2023) [13] reveals a strong correlation between
technological readiness and logistics efficiency, indicating that countries with advanced digital
infrastructure exhibit higher cargo turnover and reduced transportation costs. Similarly, the OECD
(2021) notes that digital logistics platforms increase agility, minimize uncertainties, and support
competitiveness in global supply chains [14].

Despite substantial progress in international research, the academic literature on
Kazakhstan’s transport digitalization remains limited. Existing studies focus primarily on
descriptive analyses of the country’s transit potential (Akhmetova, 2020; Alimbayev, 2021), while
quantitative assessments and empirical modeling of economic effects remain underdeveloped
[15,16]. There is a notable absence of analytical frameworks evaluating the financial impact of
digitalization on national logistics systems—particularly in the context of cost reduction, transit
revenue growth, and warehouse optimization.

This gap underscores the necessity of the present research. The scientific contribution of this
study lies in the development of a quantitative analytical model for estimating the economic
benefits of digitalization and in providing an empirically grounded assessment of Kazakhstan’s
transport and logistics sector. The literature review thus confirms that while global studies provide
a strong conceptual foundation, the specific context of Kazakhstan remains underexplored,
creating a clear scientific niche for this research.

Materials and research methods.

A characteristic feature of digitalization is its dynamic integration into everyday life, which
enhances convenience and transforms traditional approaches to logistics. The expansion of
information resources in the fields of transport, freight forwarding, logistics operations, road
infrastructure management, public administration, and service provision within EU countries has
significantly increased the awareness of customers regarding available services, suppliers, and
service options.

The primary drivers behind the implementation of digital technologies in these domains are
adaptive and self-organizing systems, which are capable not only of digitizing certain physical
processes but also of generating recommendations and predicting possible situational
developments. If previously the main priority for transport service users was the timely and safe
delivery of goods, at present both consumers and businesses place greater emphasis on real-time
monitoring of shipments, the condition of cargo, its current stage in the logistics cycle, potential
delays, compliance with safety standards, as well as the availability of statistical data on
transportation, handling, and delivery processes. The accumulation and analysis of such data
enable the optimization of transport and logistics systems, ensuring greater efficiency and
reliability.

The fulfillment of these growing requirements is directly linked to the continued
digitalization of logistics processes. Global economic trends, including e-commerce, remote
access, the Internet of Things, digital twins, cloud technologies, blockchain, robotic process
automation, and big data analytics, contribute to the acceleration of digital transformation across
industries, particularly in transport and logistics [3]. Among the most significant innovations are
projects involving the development of intelligent transport systems, autonomous driving
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technologies, unmanned vehicles, artificial intelligence applications, digital platforms, and drone-
based delivery solutions.

Digital logistics today encompasses the collection, processing, storage, and transmission of
information through advanced digital technologies, supporting demand forecasting, route
optimization, and the effective management of material and information flows while reducing
delays within supply chains. In this context, optimizing cargo delivery across distribution
networks, from producer to consumer, has become an increasingly relevant objective.

The rapid pace of global development underscores the accelerating transformation of
business processes in all sectors, with logistics playing a central role. Whereas in the early stages
of logistics the consumer dictated requirements to producers, the modern situation demonstrates a
more complex interaction: not only do consumers continue to shape expectations, but producers
and carriers also actively seek innovative strategies to influence customer preferences and
strengthen their competitive positions in the market.

The methodological basis of this study relies on a combination of quantitative, comparative,
and analytical approaches aimed at identifying the economic and operational effects of
digitalization in Kazakhstan’s transport and logistics sector. The analysis is based on official
statistics, World Bank and OECD datasets, as well as international benchmarks in logistics digital
transformation.

To enhance the scientific rigor, an analytical model was introduced to quantify the potential
economic effect of digitalization:

Edig = (Cbase - Cnew) + Rada + Sopt

where:

Edig — total annual economic effect of digitalization (USD million);
Crase — baseline logistics costs before digitalization;

Crew — logistics costs after digital transformation;

Radd — additional revenue from increased transit and logistics efficiency;
Sopt — savings from optimization of warehouse and cargo processes.

This model allows for the quantitative evaluation of the impact of loT, RFID, autonomous
vehicles, and digital platforms on reducing logistics costs, improving operational transparency,
and optimizing resource allocation. The research assumes an efficiency improvement of 10-15%
based on global case studies.

Unlike previous descriptive studies, this research integrates empirical data and analytical
modeling, providing measurable parameters for evaluating digital transformation efficiency

Results and their discussion.

The digital transformation of the transport and logistics sector faces a number of systemic
barriers that significantly slow down the pace of technological integration. Among the key
challenges are the shortage of qualified personnel with advanced digital competencies, the high
financial costs required for the implementation of digital solutions, the insufficient maturity of
technology providers, as well as the presence of inefficient standards and regulatory frameworks
that do not fully correspond to current market demands. These constraints limit the ability of
companies to fully exploit the potential of digital innovations and reduce the overall
competitiveness of the industry.

In this context, the use of Internet of Things (IoT) technologies is regarded as a highly
promising direction for the modernization of logistics processes. IoT enables integration with
cloud-based GPS systems, providing real-time monitoring of individual shipments and their
condition. The application of Radio Frequency Identification (RFID) chips significantly increases
the accuracy of cargo tracking, ensuring full control at all stages of transportation and storage. This
technology minimizes the risks of losses, facilitates the prevention of damage or theft, and supports
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climate control in storage facilities. Additionally, IoT solutions allow for the identification and
assessment of traffic conditions, which contributes to the optimization of transport routes.

The implementation of IoT in logistics not only reduces freight transportation costs but also
increases the transparency of operations, which is particularly important for companies developing
distribution centers and expanding logistics services. In today’s realities, such technological
integration forms the basis for sustainable growth, competitiveness, and the digital resilience of
Kazakhstan’s transport and logistics industry.

The presented digital technologies represent the next stage of logistics digitalization in
Kazakhstan. Each of them addresses specific challenges of the transport and logistics system:
drones and unmanned vehicles improve delivery speed and reduce operational costs; 3D printing
shortens supply chains and transforms the role of logistics companies from finished product
distributors to raw material suppliers; augmented reality enhances the efficiency of cargo handling
and accelerates decision-making processes (table 1). Together, these innovations form a
technological foundation that enables Kazakhstan not only to reduce logistics costs but also to
increase its global competitiveness as a transit hub.

Table 1 — Digital technologies in transport and logistics and their implementation results

Ne Digital Technology characteristics Results after implementation
technology
— Utilization by 3PL operators.
— Shortening of the supply chain.
Cargo . . .
. — Fast delivery of small cargoes. — Reduction of transportation costs.
1 |/delivery by . . o
drones — High speed and delivery accuracy. |- Limitation: lagk of regulatory
framework for air traffic safety,
permitted drone size and weight.
— Additive manufacturing expands the
production process.
— Supply chain reduction through on-
demand “printing” of products and
— Large-scale accessibility. decreased finished goods inventory.
2 ||3D printing |- Cost reduction in the production of|— Logistics companies supply raw
items from composite materials. materials instead of finished products.
— Possibility of 3D printing at
delivery points.
— Result: generation of additional
profit.
— Rapid environmental adaptation. |- Reduced waiting time for
3 Unmanned |- Autonomous navigation without |loading/unloading operations.
vehicles human intervention. — Decreased risk of accidents.
— Advanced software algorithms. — Result: lowering of overhead costs.
— Ability to provide direct or — Detailed familiarization with cargo
indirect real-world visualization and its surroundings by logistics
4 Augmented |through additional computer- operators.
Reality (AR) ||generated elements. — Result: improved cargo handling,
— Expanded real-time perception of |[increased delivery speed, and reduced
the environment. overall logistics co

105



Ne1(40) AAA XKAPLLbICHI

Advantages of digitalization of transport logistics:

— New product development, more innovation;

— New sources of income;

— A more dynamic, secure and interactive supply chain;

— Improved response to market conditions;

— Accelerated planning and execution capabilities;

— Reduction of time to market;

— Improved access to real-time data and information;

— Better decision making;

— More flexible and efficient processes and operations;

— Increased control, visibility and collaboration;

— Better customer service and increased customer satisfaction.

The demand of transport and logistics for digital technologies in 2020 amounted to 1.2
billion US dollars, and by 2030 it may grow to 8.8 billion US dollars. Thanks to digital
transformation, labor productivity in the industry will increase by 20% by 2030. The list of the
most in-demand technologies includes paperless document management, distributed registry
systems, wireless communications, and artificial intelligence, augmented and virtual reality. [5]

Transport (transportation) documents, formats and requirements for them differ significantly
due to different regulations, tariff policies and other aspects of the development of individual
modes of transport. Their synchronization and conversion into electronic form will greatly speed
up the processes of processing, registration, control and traceability of goods.

The basis for the development of multimodal transport should be intelligent transport
systems (ITS), which will ensure the interaction of the roadway, infrastructure facilities (traffic
lights, video cameras, lighting systems, etc.), vehicles, applications for operational traffic
management, etc. The key trend is the creation of unmanned vehicles based on artificial
intelligence technologies, the emergence of smart roads, development of technologies for
communication of cars with each other and with the road infrastructure.

In logistics, the rapid growth of e-commerce, including due to the pandemic, has led to an
acceleration in the pace of end-to-end digitalization of supply chains and delivery, including using
drones. The growing demand for digital platforms based on distributed ledger technologies,
including blockchain, for transactions and freight clearance, the Internet of Things for tracking
cargo movement, analytics for inventory management and predictive analytics for planning repairs
and maintenance.

The rapid development of Internet technologies necessitates a flexible response in such a
traditionally considered established industry as transport. Digitalization is erasing familiar
boundaries, making business more and more cross-border. Currently, the level of digitalization of
the transport and logistics services market can be described as "catching up". There are also
positive aspects in this, which are the ability to avoid mistakes and use the experience of leaders.

At the same time, there are still opportunities for rapid restructuring of existing processes
based on digitalization, which will allow us to take a worthy place in the global transport services
market. Right now, the whole world is on the verge of a leap that will occur after the widespread
use of digital technology, breakthrough technologies being developed.

Among those that can have the greatest impact are autonomous vehicles, 3—D printing,
digital platforms, big data analytics, artificial intelligence, and drone delivery.

The introduction of digital technologies into Kazakhstan’s transport and logistics system
generates a significant economic effect by reducing costs, optimizing freight flows, and increasing
transparency of operations. Based on scenario analysis (conservative, baseline, and optimistic),
the potential annual benefit is estimated at USD 0.54-2.69 billion (table 2).
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Table 2 — Economic effect of transport digitalization in Kazakhstan

Share in Potential savings
Area of effect Mechanism . (million USD per
total savings
year)
Route optlmlzatlon and fuel |loT, GPS, intelligent 30% 162 — 807
cost reduction transport systems
Reduction of losses and theft RFID, IoT'sen.sors, digital ~20% 108 — 538
cargo monitoring
Automated accounting,
Warehouse cost reduction climate control, smart ~25% 135 -673
warehouses
Efﬁme.ncy of transport Telgmatlcs, predictive _15% R1 — 404
operations maintenance
Other effects (downtime Dicital platforms
reduction, digital document sia bl . ~10% 54 -269
blockchain solutions
flow)
Total = [100% 540 — 2,690

The main areas of savings are related to route optimization and fuel efficiency, prevention
of losses and theft, warehouse cost reduction, enhanced efficiency of transport operations, and
additional effects such as downtime reduction and automation of document flow.

The results of the analysis demonstrate that the largest share of the effect comes from route
optimization and fuel cost reduction (=30%), followed by warehouse cost reduction (=25%) and
prevention of losses and theft (=<20%). The remaining share is attributed to operational efficiency
(=15%) and other effects (=10%).

Thus, digitalization not only reduces direct financial and time costs, but also contributes to
the long-term competitiveness of Kazakhstan as a key Eurasian transit hub.

The analysis of the economic impact of digitalization in Kazakhstan’s transport and logistics
sector demonstrates significant potential for cost reduction and efficiency improvement. Based on
expert assessments and statistical data [2,9], the introduction of [oT systems, digital platforms, and
unmanned technologies could generate the following effects:

1. Reduction of transportation costs

- Current logistics costs in Kazakhstan account for approximately 15% of GDP.

- With digitalization (automation, [oT monitoring, predictive analytics), costs could be
reduced by 10-12%.

- This corresponds to an estimated savings of USD 1.2—1.4 billion annually.

2. Decrease in cargo losses and theft

- According to national statistics, losses in cargo transportation average 1.5% of cargo
value.

- Implementation of RFID and IoT tracking can reduce this figure to 0.5%.

- For an annual cargo turnover of USD 50 billion, potential savings amount to USD 500
million.

3. Improvement in transit efficiency

- Transit cargo flows through Kazakhstan exceed 20 million tons per year.

- Implementation of intelligent transport systems and digital corridors can reduce average
delivery time by 15-20%.

- This effect strengthens Kazakhstan’s competitiveness in Eurasian transit corridors,
potentially increasing annual transit revenues by USD 300—400 million.

4. Optimization of warehouse operations

107



Ne1(40) AAA XKAPLLbICHI

- Digital warehouse management systems (WMS) can reduce storage costs by 15%.
- Considering that warehousing accounts for ~25% of logistics costs, the potential annual
savings are USD 200-250 million.

Potential Annual Savings by Area (minimum and maximum estimates)
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Figure 1 — Potential annual savings by area (minimum and maximum estimates), million USD

The figure 1 illustrates the potential savings by category, showing both minimum and maximum
estimates. The most significant contribution comes from the reduction of transportation costs
(USD 1.2-1.4 billion), followed by decreased cargo losses through RFID and IoT monitoring

(USD 0.5 billion). Additional benefits are achieved through improved transit revenue (USD 300

-400 million) and warehouse optimization (USD 200-250 million).

Share of Total Estimated Savings (midpoint estimates)

Transit revenue increase

Warehousing costs

Cargo losses & theft

Transportation costs

Figure 2 — Share of total estimated savings (midpoint estimates), %

The figure 2 presents the relative share of savings across categories. Transportation cost
reduction accounts for almost 55% of the total effect, while cargo loss prevention contributes
around 20-23%. Transit efficiency and warehousing optimization together account for another
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25%, highlighting the importance of comprehensive digital transformation across multiple
logistics domains.

Applying the analytical model, the estimated annual economic effect of digitalization in
Kazakhstan’s transport and logistics sector ranges from USD 2.2 to 2.5 billion, or about 2% of the
national GDP (tabl 3). This effect is derived from the following key factors:

Table 3 - Summary of Digitalization Benefits in Kazakhstan’s transport and logistics sector

With Potential savings (USD
digitalization million)

[Transportation costs|[15% of GDP (~USD 12 bn) |[13-13.5% of GDP|[1,200—1,400 |
1.5% of cargo value (~USD ||0.5% (~USD 250

Indicator Current level

Cargo losses/theft 750 m) m) 500

‘Transit revenue HUSD 2 bn annually H+15—20% growth H300—400 ‘
‘Warehousing costs H~USD 1.5 bn annually H—IS% H200—250 ‘
Totgl potential — — ~2.2-2.5 bn per year
savings

The obtained results demonstrate the clear interdependence between technological readiness
and logistics efficiency, confirming that targeted investment in digital infrastructure directly
contributes to national economic competitiveness.

These calculations confirm that the largest contribution comes from the reduction of
transportation costs and prevention of cargo losses through the use of IoT sensors, GPS tracking,
and RFID technologies. Transit efficiency and warehousing optimization account for additional
savings, strengthening Kazakhstan’s position as a logistics hub in Eurasia.

The introduction of digital tools such as blockchain-based platforms and predictive analytics
increases transparency, reduces delays, and enhances service quality. The integration of these
systems contributes to operational sustainability, improved coordination among logistics
operators, and cost-effectiveness.

However, the potential economic benefits can be fully realized only by addressing systemic
challenges, including the high cost of digital investments, shortage of qualified specialists, and
regulatory limitations regarding unmanned technologies. Overcoming these barriers will require
government support, educational reforms, and public—private collaboration to foster digital
innovation.

Digital logistics today represents a key factor in the transformation of transport and logistics
systems, as it directly contributes to reducing time, labor, and financial losses associated with data
collection, processing, and analysis. Through the use of digital technologies, it becomes possible
to design optimal business interaction models that are based on advanced methods of production,
economic, and trade-economic relations among different institutional actors. The integration of
such approaches ensures the development of adaptive supply chains, strengthens resilience to
external challenges, and provides a foundation for sustainable competitiveness in both national
and international markets.

The development of digital freight logistics in cargo transportation allows organizations to
optimize the entire transport process, beginning with planning and continuing through monitoring,
delivery, and distribution. Digital tools reduce the costs of organizing transportation activities,
improve route planning, and ensure efficient resource allocation. Moreover, the digitalization of
logistics operations significantly increases transparency, which is essential for building trust
between stakeholders and enhancing the predictability of cargo flows.
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For Kazakhstan, the expansion of knowledge and competencies in digital logistics is
particularly relevant within the framework of creating a modern, efficient, and globally integrated
transport and logistics system. This involves improving operational efficiency across all modes of
transport, providing a wide range of high-quality services, and ensuring competitive tariff policies.
An important direction is the modernization and systematic use of international transport corridors,
where transparent timelines, predictable costs, and linearity of operations must be clearly
established.

In addition, the strategic task is to create favorable infrastructure and organizational
conditions for the processing of incoming and outgoing cargo flows with their subsequent local
distribution to final destinations. This includes the development of logistics hubs, smart
warehouses, and digital platforms for coordination and control. The consistent implementation of
these measures will allow Kazakhstan not only to strengthen its transit potential but also to
establish itself as a key logistics hub in the Eurasian transport space, ensuring the sustainable
growth of trade and industrial cooperation.

Conclusion.

The research findings confirm that digital technologies serve as a key driver for the
modernization of Kazakhstan’s transport and logistics system. The implementation of innovations
such as IoT, drones, unmanned vehicles, augmented reality, and 3D printing significantly reduces
transportation costs, increases transparency, and minimizes operational risks. Furthermore, the
adoption of digital platforms improves the efficiency of supply chains and creates favorable
conditions for strengthening Kazakhstan’s role as a Eurasian transit hub.

Nevertheless, the study also reveals persistent barriers, including insufficient human capital
development, high costs of technological transformation, low maturity of domestic digital solution
providers, and regulatory gaps. Overcoming these challenges requires coordinated state policy,
investment in digital infrastructure, and active participation of private sector stakeholders.

In conclusion, digital transformation should be viewed not only as an economic necessity
but also as a strategic imperative for Kazakhstan’s sustainable development. Systematic adoption
of advanced technologies will enable the country to enhance its competitiveness, improve the
efficiency of logistics operations, and solidify its position in global transport and supply chain
networks.

The findings of this study demonstrate that the digital transformation of Kazakhstan’s
transport and logistics sector has the potential to generate substantial economic and operational
benefits. By integrating advanced technologies such as IoT, RFID, autonomous transport, and
digital platforms, the industry can reduce transportation costs, minimize cargo losses, optimize
warehousing operations, and increase transit revenues. The estimated cumulative effect of
digitalization could reach USD 2.2-2.5 billion annually, representing nearly 2% of Kazakhstan’s
GDP, which underlines the strategic importance of this transformation.

At the same time, the research highlights critical barriers that may limit the scale of digital
adoption, including the high cost of financing, insufficient digital competencies among personnel,
and the absence of clear regulatory and standardization frameworks. These challenges indicate that
digitalization is not solely a technological issue but also an institutional and organizational task
requiring systemic coordination.

The results of this study clearly demonstrate that digitalization has the potential to generate
significant economic benefits for Kazakhstan’s transport and logistics sector, estimated at USD
2.2-2.5 billion annually. However, the realization of this effect is not automatic and depends on
the ability to overcome structural and institutional barriers.

First, the high cost of financing digital transformation remains a key challenge. While the
long-term savings are considerable, many logistics operators—especially small and medium-sized
enterprises—Ilack the investment capacity to implement IoT, RFID, or cloud-based systems at
scale. Public—private partnerships and state support mechanisms are therefore crucial to accelerate
digital adoption.
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Second, the shortage of qualified personnel in digital logistics and data-driven transport
management limits the pace of transformation. Without investment in human capital—through
targeted educational programs, professional training, and university—industry collaboration—the
technological potential will not translate into operational efficiency.

Third, regulatory and standards-related inefficiencies constrain innovation. For instance, the
absence of clear legislation for unmanned vehicles or drone-based cargo delivery prevents these
technologies from moving beyond pilot projects. Similarly, fragmented standards for digital data
exchange reduce interoperability between logistics operators.

As well as, while the economic potential is clear, the effective implementation of
digitalization in Kazakhstan’s transport and logistics sector requires a systemic approach:

1. mobilizing investment resources;

2. strengthening digital competencies;

3. developing coherent regulatory frameworks.

Only by addressing these barriers will Kazakhstan be able to fully leverage digital
technologies to strengthen its transit potential and secure a competitive position in the global
logistics network.

Future research should focus on developing predictive econometric models for quantifying
the long-term effects of digital transformation on Kazakhstan’s logistics performance and transit
capacity.

Therefore, the effective realization of digital potential requires a comprehensive national
strategy that combines public—private partnerships, investment in human capital, and
harmonization of digital standards. Only under these conditions will Kazakhstan be able to
strengthen its role as a competitive Eurasian transit hub and ensure the sustainable development
of'its transport and logistics system in the era of digital economy.
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HUPPJBbIK TEXHOJIOTI'UAJIAPABIH KASAKCTAHJAFbBI KOJIIKTIK
JJIOTUCTUKAHBI JAMBITYFA 9CEPI

Anoamna. Maxanaoa yugpnvix nocucmurxansl 3epoeneymen dcane Kazaxcmannvly Konik-
JIOCUCIMUKA ~ CEKMOPbIHA — 3AMAHAYU  MEXHONO0SUANAPObl  eH2I3y — 0apedicecin  manidaymeH
batinanvicmel Macenenep Kapaiaovl. 3epmmey mexHOL0UANBIK OAUbIHObIK, UHHOBAYUSNBIK OAMY
JHCIHE JI02UCMUKAHBIY MUIMOLNICT apacvlHOazvl e3apa batianvlcmel bazanrayea Hecizoenzen. 1990
JAHCBLIIOAPOLIH COHLIHAH bacman, aleaus pem UHmepHem-mexHoI02UsIAp MeH YUPDPIbIK IKOHOMUKA
MYACLIDLIMOAMANAPLI KeHiHeH MATKbLIaHA 6acmagan Kezoe, OusHec-npoyecmep MeH MYmulHY
NPAKMuKanapvlH myoezeiii e3eepmreH eneyni o3eepicmep 6onovl. Exi omnan acmam icwvinoa
Yugpranowvipy KOuiK J0SUCMUKACLIHbIY OaceKeze KabOiiemminici MeH MuiMOINiciHiY MAanbl30bl
Gaxmopwvina  aunandevl.  bByeinde  yugpnanovipy — uHHOBAUUANLIK  KYObLIbIC — pemiHOe
Kabwvli0aHOauobl, 011 CanaHvl O0aAMblMYOblY HOPMAMUEMIK CMAHOApmbl OONbIN  CAHANAObL.
DneKkmpoHOvIK Ounemmep, HOAAYUWbLIAPObl OHAAUH-MIPKEY JHCylienepi, CaHObIK HABUSAYUSLILIK
niamegopmanap dHcoHe makcuee apHAIeaH MoOUNbOI KOCLIMWANAD MANCIPUOENIK Mblcanoap
bonvin mabvinaovl. bip ke3zdepi Kon owcemxize anmatmsinoai 001N KOpiHemiH OYn
MEXHON02UANAD — eHOI  KYHOeNKMI — JOSUCMUKAILIK — ONepayusiap MeH  MYMblHYUbLIbIK
npaxmuxanapea o0ipikmipindi. COHbLMeH Kamap Hcaiacvln HCamyan Yu@pavl mpanchopmayus
RULOMCHI3 KONIK KYpanoapbl, Hcoll KO3AIbICLIH OACKapyObly 3UAMKEPIK JHCylienepi HcaHe Hcol
KO32abICbl  epediceNepiHiy — cakmanyvld  Oaxvliayza — Kabitemmi — 3uAmMKepliK — KOJiK
UHDPAKYPLLIBIMbL CUAKMbL 03bIK WEUIMOepOi eHeizyee bapean cauiblH KoOipeK 0ag0apiaHaaHn.

Lughpnvix nramghopmanap nocucmuxanvlx mizoexmepoiy aulblKmMoleblH, KOAMCemimoinici
MeH MUIMOLNICIH KaMmamacsls eme Omblpbln, Kazipel 3aManebl HahaHoblK 2KOHOMUKAHbIY
ipecemacvina aunanyoa. Onapowiy peni Kazaxcmanuvly KONKMIK-I02UCMUKANBIK JHCYUECIHIY
aHcahanovlK sHcemkizy mizdecine biKnaidacyvblH mepeyoemy YuliH epexuie Maybl3obl, 0¥ OpHbIKMbl
IKOHOMUKATLIK OAMY2a JHCIHe eNdiy MPAH3ummiK aaeyemin Hbleatimyaa biKnai emeoi.

Tyiin  ce3dep: yugprvlk  nocucmuka,  Yu@dpianovlpy,  UHHOBAYUSNAD,  KOJIK
UHDPAKYPBLILIMBL, HCYK MACLLMATB.
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BJIUAHUE IIA®POBBIX TEXHOJIOT U HA PA3BBUTHUE TPAHCIIOPTHOM
JJOTHCTHUKHU B KABAXCTAHE

Annomayusn. B cmamve paccmampusaomesi 60npocyl, Cés3aHHble ¢ U3yieHnuem yupposoi
JIOCUCIUKU U AHATUZOM CMENeHU BHEOPEHUsl COBPEMEHHLIX MEXHON02ULl 6 MPAHCHOPMHO-
noeucmudeckom cekmope Kazaxcmana. Hccnedosanue oCHOBAHO HA OYeHKe 83AUMOCEAZU MEHCOY
MEXHOI02UHECKOU 20MOBHOCMbIO, UHHOBAYUOHHBIM PA38UmMuem U 3¢pheKmueHoCmb0 102UCHUKLL.
C xonya 1990-x 20008, K020a énepgvle CMAIU WUPOKO 0OCYHCOAMbCA KOHYENYUU UHMEPHEeNn -
MEXHOI02UL U YUPPOBOT IKOHOMUKU, NPOUZOUIU SHAYUMETIbHbIE MPAHChopMayul, KapOUHAIbHO
usmMeHusuiue busHec-npoyeccyl U nompeoumenbcKue npakmuku. 3a 08a ¢ IUWHUM OecAmuiemus
yugposusayus  npespamuiace 8  AdNCHeUwUll  (akmop  KOHKYPEHMOCHOCOOHOCMU U
appexmusnocmu mpancnopmuotul roeucmuru. Ce2o0Hs yugposuzayus yice He 80CHPUHUMAETNCS
KaK UHHOBAYUOHHOE 5AG/eHUe, A CUUMAEMCs HOPMAMUBHBIM CIMAHOAPMOM PA36UmMusi Ompaciu.
Ipakxmuueckumu npumepamu AGIAIOMC INEKMPOHHbBLE OUNEMbL, CUCTNEMb] OHAAUH-Pe2UCMPAYUU
naccax)cupos, yupposvle HaABUSAYUOHHBLE NIAMPOPMbBL U MOOUTIbHbIE NPUNONHCEHUsL OISl MAKCU.
Omu mexuono2uu, Komopuvle K020a-mo Ka3auuch HeOOCMUNCUMBIMU, Menepb UHMeZPUPO8anbvl &
NOBCeOHesHble NOSUCMUYeCKUe Onepayuu U nompeoumenbckue nNpakmuxu. B mo owce epems
npoooaxcarowasnca yugposas mpancghopmayusn ece Oolbule OPUESHMUPOBAHA HA GHeOpeHue
nepedosulX peweHull, maKux KaK OecnuilomHuvle mpaHcnopmHuvle cpeoCcmed, UHMeNIeKmyalbHble
cucmemvl  YApasieHus OOPOICHLIM — OBUNCEHUEM U  UHMENLIeKMYalbHas MPAHCHOPMHASA
ungpacmpyxmypa, cnocooHas KOHmpoauUpoeams cooo0eHue NPasit 00POAHCHO20 OBUIHCEHUS.

Lugposvie niamgopmer cmanosamcs Kpaey2oibHbIM KAMHEM COBPEMEHHOU 2100ATbHO
9KOHOMUKU, 00ecneuusas npo3pavHoCmv, OOCMYRHOCHb U IP@OEKMUBHOCHb TOSUCIMUYECKUX
yenouex. Ix ponb ocobenno 8axcha 01s y2nyoneHus uHmezpayuy mpaHcnopmHo-102UCmuyecKou
cucmemvl Kaszaxcmana 6 2106aibHvle Yyenouku noCmMagox, 4mo cnocooOCmeyem yCmouyusoMmy
IKOHOMUUECKOMY PA3BUMUIO U YKPENJIeHUI0 MPAH3UMHO20 NOMEHYUALA CMPAHD.

Knwuesvie cnosa: yugposas nocucmuxa, yugposuzayus, UHHOBAYUU, MPAHCHOPMHAS
uH@pacmpykmypa, epy306vie nepeso3Ku.
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